Melatonin mediates alternation of seasonality in Syrian hamsters.
The annual cycle of reproductive activity in the Syrian hamster, Mesocricetus auratus, is the result of interaction between seasonal changes in daylength (photoperiodism) and seasonal changes in responsiveness to daylength (seasonality). The present experiment was designed to investigate the role of the pineal gland and its hormone, melatonin, in the alternation of seasonality (scotosensitivity and scotorefractoriness). Male hamsters were maintained on short daylengths (10L:14D) to establish scotorefractoriness, and then they were transferred to long daylengths (14L:10D) for conversion to scotosensitivity (sensitive to short daylengths). Before transfer to long daylengths, some of the hamsters were pinealectomized and others were sham-operated or unoperated. Some of the pinealectomized hamsters received single daily melatonin or saline injections while on long daylengths. After 14 wk on long daylengths, the hamsters were transferred to short daylengths for 10 wk to test for conversion to scotosensitivity. Pinealectomized hamsters were given three daily melatonin injections while on short daylengths. Such treatment is known to promote gonadal regression in scotosensitive but not in scotorefractory hamsters. Examination of testes after the short daylength interval revealed that exposure of nonpinealectomized hamsters to long daylengths had reestablished scotosensitivity (regressed testes). Pinealectomized hamsters that received no melatonin replacement while on long daylengths remained scotorefractory (enlarged testes), whereas those that received single daily injections of melatonin during long daylengths were found to be scotosensitive. These results indicate that a daily pulse of melatonin during expsoure to long daylengths has an important role in reestablishing responsiveness (scotosensitivity) to short daylengths.